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(54) yCTPOlTlCTBO H3MEPEHUia MAC- 
COBOrO PACXOJXA XH4K0CTI4 

(57) Hcno/ib30BaHMe: MaoGpeTeHne othocmtca 

K M3MepMTe/lbHOI4 TeXHUKe, a MMeHHO K BM6pa- 

UMOHHbiM npeo5pa30BaTe/iHM, m npeflHasHa- 
HeHO npeMMyu4ecTBeHHo a/i« waMepeHna 
MaccoBoro pacxoAa >kmakoctm. CyaiHOCTb wao- 
6peTeHMfl: ycTpouiCTBo coAep>KMT ocHOBaHne ' 
TpyenaTbiM BuOpaTop (-oSpasHow <popMht. ko- 
TopwM CHaexeM yayiaMn noABOAa n oTsoAa 

^KMAKOCm BbinOHHeHHblMM B BMAB CM/lbCfrO- 



HOB..Me>KAy KOHuaMM Ka>KAoro naTpy5Ka paa- 
MeiMeHbi KpOHUJTeMHbi, cpeAHwe nacTJi koto- 
ptix CBflsaHbi c ocHOBaHweM nepBbiMM 
TopcMOHHbiMM 3/ieMeHTaMM c o6ecneHeHMeM 

B03M0>KH0CTM HOBOpOTa KpOHUJTeMHOB B n/lO" 

CKOCTM. nepneHAMKy/iflpHOM n/iocKOcru pas- 
MemeHwq narpyeKoe. Kohuw Ka>KAoro 
narpyGKa CBflsaHbi c cooTBercTByiomMM kpoh- 

aiTeWHOM BTOpblMM TOpCMOHHbIMM 3/ieMeHTa- 

MM [-oGpasHoi?! <|)opMbi c 06ecneHeHneM 
B03Mo>KHocTM noBopoTa naTpy6KOB B nnocKo- 
CTM; nepneHAHKy/)RpHOM nnocKocTPM pasMe- 
luennq naipyOKOB m noBopoTa KpoHuuTeMHOB. 
B cocTae ycrpowcTBa bxoaat raKxe 6/iokm bo3- 
5y>kAeHM5? n cbeMa Ko/ieGaHnPi, noAKnw^eH- 

HWe K 3/ieKTpOHHOMy 6/10Ky, yCTpOtiCTBO 

o5ecneHMBaeT nsMepeHw^ Maccosoro pacxoAa 

>KMAKOCTM. npHSTOM KOHCTQyK^i/\S^ yCTpOMCTBa 

oSecnenviBaeT MCK/iiOMeHwe Hanpfl>KeHMM m3- 
rM6a B narpyOKax. mto noBbituaei HaAexcHOCTb 
M 6e3onacHOCTb paSoTbi ycrpoDiCTBa. 16 w/i. 



H3o5peTeHMe othochtca k ui3MepMTe/ib- 
HOM TexHMKe, a wweHHo K BuepauiiOMHbiM npe- 
oSpaaoBarenHM, \a Mo>KeT 6biTb Mcno/ib3pBaHO 
A/in HenpepbiBHoro nsMepeHMs MaccoBoro 
pacxoAa pasnnMHbix ^KHAKOCTew, nanpuMep, b 
He(}>TeAo6biBaK)meM \a He(}>Tenepepa5aTbiaaio- 
mei4 OTpac/i»x npoMbiuj/ieHHocTi/i. 

MaeecTHo ycTpoMCTBo. coAepxaiuee 
<|3parMCHt Tpy6onpoBOAa m noAKn^OHeHHwe k 
noc/iCAHeMy ABa narpyGKa neTneD5pa3HOM 
<t)OpMbi, pasMeiueHHue b napa/T/ie/ibHwx n/io- 
CKOCTflx M CHa6x€HHbie ya/iawM noABOAa m ot- 
BOAa noTOKa xmakoctm. KpoMe Toro. 

yCTpOMCTBO COAep>KMT 6/lOKH B036y>KAeHMfl H 

ci»eMd KpneSdHMi;^ naTpy6K0B, a raKjKe 3/ieKT- 
poHHbiii yi3MepMTe/ibHbii;^ 6/iok A/?f p5pa50TKM 



no/iyMeHHOM MH4)opMauMti. B ycrpoMCTBe nar- 
py6KM, no KOTopbiM re^eT >KMAJ<ocTb, pe/ifljOTcn 
OAHOBpeMeHHo ynpyrnMM aneMeHraMn, koto- 
pbie ocymecTB/jnioT KoyieSare/ibHwe A8M>Ke- 
HM« noA AeiiCTBueM 6;iOKa B035y>KAeHM9 

K0/l€f6aHMPl, Bc/ieACTBUe BOaHMXHOBeHUfl B 

narpySKax Hanpf?>KeHHM M3rM6a' eo3Mo>KHO 
pacTpecKMBaHne narpyOKOB. oco6eHHo a c/iy- 
nae, ec/in nsMepneMafl cpeAa C0Aep>KHT x/io- 
pnAbi. OneBMAHo. HTo c BoapacTaHweM 
HOMMHa/ibHoro 3HaHeHMfl AaB/ieHi/in >kmak6ctm 
B Tpy6onpoBOAe onacHocrb pacTpecKMsaHun 
BoapacTaer. raK ksk yeennMeHne AaB/ieHwa 
TpeGyer yBe/inMeHnq TO/imMHw cxeHOK narpye- 
KOB, a, c/ieAOBareyibHo, npw coxpaHeHnn no- 
CTOflHHbtM 3Ha^^HI4P BMnnnTyAbi Kone^anvtiH 
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naxpySKOB (flyifl coxpaneHMa nocTOJiHHOv^ Mye- 

CTBklTe/lbHOCTM yCTpOl^CTBa) yBe/lMHMBa»OTC« M 

Hanp«>iceHMsi b creHKax narpyGKOB. Rpn co- 
xpaHeHMM >Ke Hanp«>KeHii''^ b CTeHKax naTpy6- 
KOB nocTOflHHbiMn no SHaMeHHK) Heo6xoAMMO 
yeeni^MeHbie ra6aptiTHbix paaMepoB ycrpoi^CT- 
Ba, a iiMeHO yBC/iMHeHiie A^vtHhn nere/ib naT- 
py6KGB. OTMeseHHas? oco6eHHOCTb 
KOHCTpyKUMM yctpoflCTBa $iB/ifleTCfl ero neAO- 
craTKOM, 

Hati6oiiee 6;ivi3kvim no rexHimecKof^ cyiu- 
HOCTM 3aflBn5ieMOMy ycrpoj^CTBy RBnneTcn yc* 
jpoi^CTBo* coA<^P>Kau4ee ocHOBaHne, 
TpySMaTbiti Bvi6paTop» Bwno/iHeHHwft b bmaq 
AByx CMMMexpuMHO b OAHOi^ n/iocKOCTM pacno- 
no)KeHHbix neT;ieo6pa3HO HaorHyxbix narpyO- 
KOB c y3/iaMt4 noABOAa m OTBOAa noTOxa, 6noKM 
B036y>KAeHiiA 14 cbeMa KO/ie6aHM(^ m sneKxpon- 
Hh\iH MSMepmeitbHuf^ 6iiOK (npoxoxnn). B ycx- 
poMCXBe naxpySKM. no KoiopbiM 
nepeMemaexcfl MSMepReMafl cpeAa. oAHOBpe- 
MeHHO siB/i»ioxcfl ynpyrnMM a/ieMCHxaMw, ko- 
Topwe ocyiMecxB/i«iox KO/»e6axenbH we 
ABM>KeHViR noA A^t^cxBueM 6noKOB B036y>KAe- 
Hnq Koyie5aHm?i. Mxo Bbtaweaex b creHKax nar- 
pySKOB MsriiSHbie Hanpfl>KeHMfl m, 
cneAoeaxe/ibHO. mokcx Bbissaxb pacxpecKMsa- 
Hue naxpy5K0B. 3to CHM>Kaex MBAe^KHpcxb w 
6e3onacHOCXb paOoxbi ycxpoCicxBa, mxo as/ifl- 
excfl HCAOCxaxKOM ycxpoi?icxBa. 

Ue/ibto M3o6pexeHi4« RByi^ercji noBbiiue- . 
Hwe HaAeJKHocxM m 6e3onacHOCxvi pa5oxbi yc 
rpot^cxBa 3a cmbx MCK/iiOHeHii5i b naxpy6Kax 
Hanpq>KeHMt^ i43rn6a. 

Ue/ib Aocxuraexcw xbm, hto b ycxpowcxBe 
A^« M3MepeHMn Maccosoro pacxOAa ^makocxh 
xpy54axbi« Bi/i5.paxop Bbino/iHeH [-o6pa3HoCi 
(t>opMbi M ocHOBdHMe - B BMAe paMbi. B cxeHKax 
KOTopot'i no liepuMexpy BbnionHeH Kana/i, a 

CUMMexpHMHO OXHOCWXe/lbHO npOAO/lbHOM ocu 

pacno/ioHceHbi Ase np/iKw c OKHaMw. Mepea ko- 
xopbie nponyiueHbt naxpyGKM [-oOpaaHoro 
BuSparopa, kohuu Koxopwx coeAWHeHbi c kb- 
HanoM ocHOBdHvifl nocpeACXBOM BBeAeHHbix 
anacxMMHbix repMexMMHbix ysnoB. a nepneHAn- 

Ky/l«pHO KOHUBM naTpyCKOB BBeA^Hbl KpOHUi- 
xedlHbl C XOpCMOHHbIMM 3/ieMeHXaMM, OAHM M3 

Koxopbix saKpen/ieHbi b cpeAneii Macxw kpoh- 

UiXetflHOB, M CBSISaHb] C COOXBeXCXByiOlUMMM 
nO/lKaMVI OCHOBaHUJl C B03M0>KH6CXbKD noBQ- 

poxa KpoHUJxeCiHa b nnoGKOCxw. nepneHAWKy- 
/iRPHoC^ npoAO/ibHoti nnocKOcxi/i kohuob 
naxpySxa BM6paxopa, a Bxopwe awnoyiHeHbi 
Z-o5pa3HOM 4)opMbi, nonapHo crpynnnpoBaHw 
M OAHMMw CBOMMbi KOHuaMM >KecTKO saKpeo/ie- 
Hbi Ha KpoHiiJTei?JHax, a ApyrnMn - na Konuax 
cooxBexcxByiOLuerb naxpy6Ka CAayx ero npo- 
xui8ono/]o>KHbix cxopoH, npy :eM cpeAHwe nac- 

XM Z-06pa3HblX XOpCMOHHWX 3/ieMeHXOB 

pacno/iOKeHw b nepeKpeiAMBa»OLUMxcfl n/io- 
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CKOCXRx c oSecneMeHweM bo3m6>i^hocxm noBO- 
poxa KOHUOB naxpy6K08 b n/iocKocxM. nepneH- 
AMKy/lSipHOC) OCH KpoHUJxei^Ha. 

npHBHaKaMVI, OX/1l1Md(OtAMMI>l 3dflB/1fleMbl(^ 

o6beKx ox vi3BecxHoro» flB/i$iK)xcfl Bbino/iHeHwe 
Bvi6paxopa [-oOpasHOM <t)opMbi; Bbino/iHenne 

OCHOBaHMfl B BMAe pdMbl. B CXBHKaX KOXOpOft 

no nepwMexpy BbinoiiHeH Kana/i: abb cmohxm- 
poBBHHbie Ha paMe li pacno/io^enHbie cmm- 

MexpHMHO npOAO/lbHOf^ OCM nO/lKVI C OKHaMM, 

Mepe3 Koxopwe nponyiuenbi naxpy6KMt-o6pa3- 
Horo Bti6paxopa: cceAnHeHMe kohuob naxpyS- 
KOB c KdHanoM ocHOBaHUfl Mepe3 a/iacxMMHbie 
repMexMMHwe ysiiw. nanpuNiep cM/ib4)0Hbi; 
BBeAeHHbte nepneHAWKynflpHo kohubm nax- 

pySKOB KpOHUJXeftHbl C XOPCMOHHWMM S/lBMeH' 

xaMM, OAHU ii3 Koxopux 3aKpen/ieHb) b 
cpeAHeC) ^acxM KpoHuixet^HOB u cB$i3aHbi c co- 

OXBeXCXByK)U4MMM nO/IKaMM OCHOBaHMH C B03- 

MO>KHocxbK) noBOpoxa KpoHuixei^iHa b 
n/iocKOCXw, nepneHAMKynjipHoin npoAO/ibHow 
n/iocKOCXM kohlIob naxpyCKOB anOpaxopa, a 
Bxopbie xopcMOHHwe s/iewenxw 2-o6pa3HO<S 
<|5opMbt nonapHo crpynnnpoBaHbi m oahmmui 
CBUMVi KOHuaMM >KecxKo saKpen/ieHbi na kpqh- 
uixeMHax, a aPV^mmh - na xoHuax naxpy5KOB c 
Asyx npoxMBono/io>KHbix cxopoH, npuneM 

CpBAHUte MaCXli Z-05pa3HblX XOpCMOHHblX 3/ie- 

MeHxoB pacno/io>KeHbi b nepeKp^eiunBaioiJUMx- 
cn nnocKOCxflx c oCecneMeHneM bosmo^hocxm 
noBopoxa kohudb naipySKOB e n/iocKOCxw, 
nepneHAMKynwpHOM ecu KpoHUJxeMHa. 

Bwno/iHeHne ocHOBaHt4« b bma© paww no- 
SBO/inex KOHCxpyKXMBHo pasAennxb s/ieMeNxw 
ocHOBaH!4fl, Bbino;iH5iK3U4Me ABC paa/iWHHwe 
<|>yHKL4Mt^: BHeujHMe s/ieMenxbi no Konxypy pa- 
Mbi HB/inioxcfl Kana/iaMU a^« noABOAa >kmako- 
cxM. a BHyxpeHwe a/ieMeHXbi paMW (ro/ikm) 
flB/inioxcji cvinoBbiMM a/ieMeHxaMw i/i o6ecneMM- 
eatox >KecxKoe Kpennenne nepsbix xopcuoH- 
Hwx 3/ieMeHX0B K paMe. npuMBM Ha/iMHwe 
nonoK noaeo/ifler ncK/itoHnxb Kpen/ieHwe xop- 
CMOHHbixsneMeHXOB k a/ieweHxaM paMw, b ko- 
xopbfx Bbtho/iHeHbt Kana/ibi A/in noABOAa 

>KMAKOCXW, 

OKHa 8 no/ixax oSecneMUBaiox bo3mo>k- 
Hocxb BsanMHoro pasMeiuennfl NiepHbix ynacx- 
KOB [-o6pa3Hbix naxpySKOB Ha noanuiiflx. 
onxMMa/ibHbix a'**' cbewa MH<|)opMauiivi, x.e, 
no3BO/i«ex perMCxpwpoBaxb ABM>KeHi4e Aayx 
naxpy6K08 nocpeACXBOM OAHoroMyBCXBuxe/ib- 
Horo 3/ieMeHxa, mxo noBbiiiiaer MyBCTsnxe/ib- 
HOCTb»' a, c/ieAoaaxe/ibHo, m naAe^KHOCXb 
pa6oxbi ycxpoPicxaa npn Ma/ibix 3HaHeKti$9x 

paCXOAB >KHAKOCTM. 

KpoHLuxeMHbi, nepBbie m Bxopwe xopcwoH- 
Hbie a/iBMBHXbi oSecneHwaatox ynpyroe Kpen- 
nenui^ naxpygKoa [-o6pa3Horo Bi^Opaxopa k 
paMe (ocHOBaHMK)), a a/iacxMMHbie repMexime- 
CKwe ya/iw (cMnb(|)OHw) o6ecneMMBaH>x ana- 
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CTMHHO€| cpeflMHeHwe KOHUOB naxpySKOB c 
KaHa/iawM, sbinoiiHeHHbiMM b paMe, mto no- 
BbiLuaeT HaAexHocTb m 6e3onacHocTb kohct- 

[-o6pa3Hafl <|>opMa narpyeKoe Bweparopa 

06eCneHI/1BdeT B03M0>KH0CTb Heo6xoAMMbix 
paOoHMx nepeMeiuenuM naTpy6K0B b AByx op- 
ToroHa/ibHbfx n/iocKOCTflx, npw stom b sna- 
CTMHHwx repMexMHecKMX ya/iax (cM/ib(t)OHax) 

B03HI/1KaK)T TO/lbKO M3rM6HWe Hanp$l>KeHMfl, 

MTO noBbiuiaeT HaAejKHocTb v\ SesonacHocTb 
pa6oTbi cM/ib4>oHOB. 

3<})<t)eKT, o6yc/ioB/ieHHbiM OT/inHMie/ib- 
HbiMM npii3HaKaMM. 3aK/iiOMae.TCfi s c/ieAyJO- 

3aRB/ifleMafl KOHCTpyKui^ji nosBO/ineT wc- 
KAiQHMTb B narpyGKax Hanp5i>KeHMa M3rn5a, 
nocKo/ibKV naTpy5KM b npouecce paGoTbi ycr- 
poMCTsa He Ae4)opMMpyK)TCfl Bc/ieACTBue Ha- 
nMMn« nepsbix. BTopwx TopcyjOHHbix 
• 3/ieMeHTOB M3a/iCTi4MHbix y3/iOB A/»n kpen/ie 
HMJi narpyOKOB k rpyBonpOBOAy (cM/]b<|>OHOB). 
TaKMM o6papa30M, b AaHHOM c/iynae wMeer 
MecTo pasAe/ieHwe <j)yHKuviM s/ieMBHTOB ycr- 
poutCTaa: 

- (})yHKUMK> HanpasnffJOiuMx Kana/ioB a/i« 
MSMepneMOM cpeAbi BunonHRioT narpyOKM m 
cw/ib<^OHbf; 

~ (|)yHKm/i»o ynpyrux 3/ieMeHTOB, o6ecne- 
MMBaK)LAMx 3HaKonepeMeHHbie ynpyme nepe- 
MeiueHMfl narpyeKOB. BbinonHAHDT nepsbie m 

BTOpbie TOpCMOHHbie 3/ieMeHTbl. 

C/ieA/er oTweTHTb, hto, nocKo/ibKy b Aan- 
HOM ycTpoMCTBe OTcyTCTByer ynpyraq ^e^dp- 
MauMfl n'ajpySKOB, to OTnaAaeT 
Heo6xoAHM0CTb Bbino/iHSiTb narpyeKM TOHKO- 
. CTeHHbiMM. npM 3TOM ceHeHne ftaTpy6K0B mo- 

>KeT 6wtb np01/l3B0/1bMQi;i <|)OpMbf {KB3ApaTHOI4, 

MHororpaHHOiTi vi apO- KpoMe roro. orcyTCTBue 
Heo5xoAMMpCTM Bbino/fHRTb narpyGKn ynpyrn- 

MH M Ha/IHmie TOpCMOHHblX 3/ieMeHTOB n03B0- 

/iner CHii3MTb ra6dpi/iTbi acero ycrpoticTBa, xaK 
KaK Heo6xoAMMbie yr/ibi noBopora naTpy6KOB 
(A/ifl yBepeHHOM <t>MKcauMi/i Ko/ie5aHnii narpyS- 
kob) 8 sanenaeMOM ycrpowcTBe o5ecneMWBa- 
MDTcq nyreM noA5opa >KecTKOcTM TopcuoHHbix 
3/ieMeHTOB. a ne yBe/iUMeHneM a/iwhw nere/ib 
narpySKOB. 

Heo6xoAMMO TaK>Ke OTMernTb, hto b aasis- 
/ijieMOM ycTpoiTjcTse OTcyTCTByer npoTHBope- 

HM6, CBOMCTBeHHOe Go/TbtUMHCTBy MSSeCTblX 

aHaiiorwMHbix ycTpoMCxs. a wMeHHO xo/imviHa 
CTewoK naTpy6K08 Ao;i>KHa SwTb no bo3mo>k- 
HOCTvi MeHbuue a^J' o5ecneMeHMq aMn/iwTyAbf 
Kone6aHi4i%, AOCxaTOMHOi^ A^^ ysepeHHoPi <}>mk- 
cai4MMCOCT09HM« naTpyCKos; to/i 1141/1 HacTenoK 
naypySKOB Ao/»>KH3 6biTb no bo3mo>khoctm 
60/ibiJje KdAe^KHOi;^ M GedonacHOPi pa60Tbi 
CO cpeAOM. noAasaewoft noA 60/ibujMM Aaa/ie- 
HiieM< 



Ci/tnbc})OHbi. BC/ieACTBue oco6eHHocTevi 

CB0ei4 KOHCTpyKUHH, MCnbJTblBaiOT 3Ha4MTenbH0 

MeHbULine Hanp5ixeHM« warnGa, msm rnaAKwe 
m/i/iMHAPM4ecKMe Tpy6Kvi npM Tex yr/iax 
5 noBopoTa, noaroMy i4e/iecoo6pa3Ho mx mc- 
no/ib3QBaTb B Tex y3/iax KOHCTpyKunn, tac' 
o5biHHo MMeK)T wecTo MaKCMMayibHwe HanpH- 
>KeHi/i$] M3rki6a. 

TaKi/iM o6pd30M, 3aflBn»eMafl KOHCTpyK- 
10 uwfl no3BO/i$ieT noBbicnTb HaAe>KHocTb m 5e3- 
onacHOCTb pa60Tbi ycTpoi^iCTBa Bc/ieACTBwe 
ycTpaHeHMfl b hcm ynpymx Aec|>opMaqMt^ naT- 
pyGKOB. YKaaaHMbfi?} 3<j)<f)eKT sisns^eicfi hobwm 
TexHvmecKMM cbo^ctbqm ycTpot^ctBa, ho cboW- 

15 GTBCf 5IB/15ieTCfl OAHMM M3 npM3HaKOB o6beKTa, 

npuMBM 6 ASHHOM city^^B cyiuecTBeKHbiM npn- 

3HaK0M, TaK KaK n03B0/lfleT OTyil/IHMTb 3aJJB/1fl- 

BMbii;?! o5teKT OT APyrMx opbeKTOB TaKoro xe 
Ha3HaHeHnfl. C/ieAoaarey^bHO. coeoKynHOCTb 
20 cyiAecTBeHHbix npMSHaKOB (oTiTMHUTeflbHwe 
npH3HaKM nnioc rexHt^MecKMe ceotiCTBa) sans- 
/iflBMoro o6i3eKTa Hosa m 3anB/ineMoe peaie- 
HuecooTBercTByeT KpMTepnio "cymecTBeHHwe 

OT/lMHI/lfl". 

25 Ha <t)Mr. 1 t43o6pa)KeHa KOHcrpyKUMR ycr- 
poMCTBa Am M3MepeHMs Maccoaoro pacxoAa 
>ki4akoctm; Ha (>Mr. 2-7 -<|>parMeHTbJ m OTAe/ib- 
Hbie y3/ibi ycTpot^CTea a^« M3MepeHvi5i Macco- 
Boro pacxoA^ >kmakoctm: hb (frwr. 8 - cxeMd 
3Q npoxo>KAeHMfl noTOKa M3MepneMoi4 cpeAt4 se- 
pe3 3a9B/i«eMoe ycrpofiCTeo: hb <j>Mr. 9-11 - 
cxBMbi, noflCHflWDLuwe pa6oTy anexTpoHHoro 
MSMepiriTe/ibhioro 6/iOKa 3aflB/i«eMoro ycTpoft- 
CTBa; Ha <t»Mr. 12a ~ KkineMaTvmecKan cxeMa. 
35 noflCHsifOLuasi nepeMeiMeHMe b npocTpaMcrse 
naTpy&Ka 15 3aflB/is3eMoro ycTpoAcTsa; Ha 
<l>i/jr. 126,, 126, 12r, 13-15- rpa({)MKvi. no5?CHji- 
K)im/ie paOoTy saflB/ifleivioro ycTpowcTBa; na 
<JiMr. 16 vi3o6pa>KeHa npnHUMnna/ibHaji cxewa 
5/iOKa 57 A/»a Q6pa6oTKM cwHd/iOB, (|>opMMpy- 
eMbix ayieKTpoHHbiM MSMepwTe/ibHWM S/iokom- 
aawB/ineMoro ycTpoficTBa, 

3afl8/i«eMbij?i o5beKT pea/iMSoaaH c/ieAyn)- 
lAMM o5pa30M, 

Ha pCHOBaHMM 1 CMOHTHpOBaHbl no/iKM 2 
M 3 (cm. <p\Ar. 1), K UeHTpa/lbHWM HaCTflM KOTO- 

pbix >kecTKo npuKpen/ieHbi cooTseTCTBeHHo 
TOpcuOHHbie 3/ieMeHTbi 4 M 5. Ka>KAbit?i Topcw- 
0HHbii?i3;ieMeHT(cM, (l>Mr.2)coAep>KiiTocHOBa- 
HMfl 6 n 7, Bbino/iHeHHbie b Bt^A© amckob, 
KOTopbie CBflsaHbi Me>KAy co6oi>i MerbipbMff 

paSHOMepHO paCnO/!0>KeHHbIMM no OKpy>KHO- 

CTM ynpyrnMM 6anKaMM 8. H3o6pa>KeHHbiC^ na 
<t>m, 2 TopCMOHHbii;^ sneweHT qs/iqeTCfl ynpy- 
ri/iM a/ieweHTOM, KOTopbfw oSecnenwaaeT Bsa- 
MMHbie yr/ioBbie nepeMetueHMfl ocHOBaHMPf 6 m 
7 BOKpyr ocM 0-0, ho ncK/iioMaeT B3aiiMHWe 
yr/ioBbie nepeMeMieHiiq ocHOBdHi/iv^ 6 m 7 otho- 
cnTe/ii>Ho ocei?i, apTorona/ibMbix ocu 0-0. Top- 
CMOHHbie 3/ieMeHTbi 4 M 5 KpennTCJ^ k no/iKaw 
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2 M 3 OCHOeaHMRMM 6, K OCHOBaHMflM 7 KpenflT- 

cfl KpoHUJiev^Hbi 9 m 10. TopCMOHHwe 3/ieMeH- 
Tbi 4 11 5 pacno/ioxeHW b ycTpo(?iCTBe coocho 
M, TaKUM oSpaaoM, KpoHiuTei?iHbi 9 m 10 3a- 
Kpen/ieHbt c BOSMOKHocrbio saaMMHoro noBO- 
pora BO B3aiiM'Ho napan/ie/ibHbix n/iocKocTAx 
BOKpyr ocuj M-M (cm. (|)Mr. 1). K KOHueBbiM 
MacTSM KpoHiuTeMHOB 9 M 10 npMKpen/ieHbi 
crpynnupoBaHHbie nonapno Z-o6pa3Hbie yn- 
pyme aneMeHTw, o5pa3y»oiMvie TopcuoHHwe 
aneMeHTH 11-14 (cm. <t)Mr. 1. 3, 4). CpeAHwe 
4acTM (6a/iKM 15, cm» <|)iir. 4) Z-o6pa3Hbix ynpy- 
rwx STieMeHTOB KaxAOw napu pacno/id>KeHb{ b 
nepeKpeiUMBaiomMxc^ n/iocKOCTflx, TaxnM o5- 
paaoM. Ka>KAd$i napa Z-oSpaaHwx ynpyrMX3/?e- 
MeHTOB oSpasyer ynpymii tuapHup 

(TOpCMOHHblfl a./ieweHT), OCbK) Bpau4eHMfi KOtO- 
poPi RB/iflercfl ocb F-F (L-L), cm. <\>u\r, 1, 3 (na 
<t>Mr, 4 ocb F-F nepneHAMKy/inpHd n/iocKOcru 
MepjOKa), Ka>KAbii^ Z->o6pa3Hbti:^ ynpyrww sne- 
MeHT OAHMM CBMM KOH140M >KecTKo npwKpen- 
nen K narpyOKy 16 m/im 17, TaKUM o6pa30M, 
naTpy5oK 16 KpennTca k KpoHoiTeviHy 9 no- 
cpeACTBDM TopcuoHHbix a/ieivieTOB 11 n 12, a 
narpySoK 17 KpenvijCfl k KpoHtuteMHy 10 no- 

CpeACTBOM TOpCMOHHblX 3/ieMeHTOB 13 M 14 

(cyTb Tpy6MaTbfM BuSpaTop). npi^ aroM riarpyS- 
KM 16 w 17 aaKpen/ieHbi c B03M0>KH0CTbND yr- 
iioBbix nepeMeuuenuM or+iocMTen bHo 
KpOHtJJTef^HOB 9 m 10, a MMeHHO najpyGoK 16 
MO>KeT nepeMeiMarbCfi BOKpyr ocm L-L (cm. 
<|>Mr. 1), a narpySoK 17 BOkpyr ocm F-F, T.e. 
> n/iocKOCTflx. nepneHAMKynjipHbix n/iocKO- 

CTPM BpaiHeHMS;? COOTBeTCTBeHHO KpoHLureM- 

HOB 9 M 10. Ha ocHOBaHMM 1 (cm. ct>Mr. 1, 3) 
saKpen/ieHbi 6yiOKM A/i« B036y>KAeHMJi Ko/ie&a- 
hmC^ 18-^21, xa^KAbii;^ m3 KOjopbix coAep>KMT 
cepACHHiiK 22 (nocTOjiHHbJM MarHMT) M o6mot- 
Ky B036y>KAeHMfl 23 (cm. <j>Mr. 3). npM axoM 
Ka>KAb)M cepACMMMK 22 paaMeiueH HanpoTMB 
cooTBeTCTByioiMero SatuMaKa 24, KoxopbiMM 
CHa6>KeH Ka>KAbtM Koweu xpoHiuTePiHOB 9 m 10. 
B npouecce c{)yHKUMOHMpoBaHMfl ycTpoMCTBa 
(npM nocTynneHMM a/iekypwHecKoro roKa b o5- 
MOTKy 23) 6auJMaK 24 npMTflrnBaeTCR m/im ot- 
Ta/iKMBaeTC« cepAe^HMKOM 22. TaKWM 
o5pa30M, SaajwaKM 24 m Shokm 18-21 pacno- 
/io>KeHbi TaK (BCooTBeTCTBMM c (})Mr. 1), HTO npn 
nocTynneHMM b o6motkm6/iokob 18, 19 m/im20, 
21 CMHct>a3Hbix nepewenHbix tokob k kpohlu- 
xe^iHaivi 9 m/im 10 npMKyiaAbtBaKDTCsi napw cm/i, 
o6ecneMMBaiou4Me KO/ieSaHMsi KpoHUJTeMHoe 

OTHOCHTe/lbHO OCM M-M. 

K no/iKaM 2 M 3 npMKpen/ieHw KpoHiuTeM- 
HM 25 M 26, Bbino/»HeHHbie m3 MarHMTOMJirKoro 

MBTepMa/ia, Ha XOtOpblX CMOHTMpOBaHW (Ha- 

npMMep, npMK/ieeHw) HyBCTBMxe/ibHbie Kaxyiu- 
KM 27 M 28 (cm. (t)Mr.9 1, 5, 6» 7). K naxpy6KaM 
16 M 17 npMKpen/ieHbi cooxsexcxBeHHO Mar- 
HMXHwe CMCxeMbi 29, 30 m 31, 32, (cm. (t)Mr. 1, 



5, 6, 7), Ka>KAan m3 Koxopbix coAep>KMx ABa 
nocxoflHHbix MarHMxa, MamMXHwe noxoKM ko- 
xopbix 3aMbiKaK)xcn nepea KpoHLurePiHbi 25 m 
26 (hb (}>Mr. 6 cxpe/ixaMM M3o6pa)KeH nyxb Mar- 
5 MMXHoro noxoKa MarHMXHoii CMCxeMbi 31). Opw- 
eHxauM^i MarHMXHbtx no.niocoB AByx coceAHMx 
MarHMXHbtx CMCxeM (29 m 31) M3o6pa>KeHd Ha 
<t>Mr. 7. 

MarHMXHbie CMCxeMw 29 m 31 c MyBcxBM- 

10 xenbHoiJi KaxyujKOf^ 27, a wamMXHwe CMCxeMw 
30 M 32 c MyBCXBMxe/ibHOi?! KaxyiiiKOM 28 o6pa- 
3yiox Mexwpe AaxMMxa CKopocxw (4exbipe.6/i6Ka 
cteMa Ko/ieGaHMM naxpySKOs). 

OcHQBaHMe 1 (cM. <t)Mr. 1) CHa6>keHO y3/ia- 

15 MM 33 M 34 noABOAd m oxBOAa >kmakocxm. a s 
cxeHKdx ocHDBaHMH 1 Bbino/iMeHbi KaHa/ibi 35/ 
no KOTopbiM npoxexaex MSMepjieMwi;* noxox 
jKMAKocxM, KoHUbi naTpy6KOB 16 m 17 cocam- 
HeHbi c KaHa/iaMM 35 a/iacxMHHbiMM ysnaMM 

20 36-39 noABOAa m oxboas noxoKa >kmakocxm, 
KOHCxpyKUMfl Koxopbix no3BOA5»ex nepeMB- 
U4axbcn naxpyGKBMM oxnocMxe/ibHo ochobb- 
HM« 1 B HeKOxopbix R peAS/iax. onpeAe/ifleMbix 
KoneGaHMM naxpyOiCOB b npouecce paOoTbi yc- 

25 xpoMCTBa, npM axoM ya/ibj 36~39 Mdryx 6biTb 
Bbino/iHeHbt. HanpMMep. b BMAe CM/ib.c|)OHOB 
(cm. <l)Mr. 1, 4). CxBMa BsaMMHoro pacno/io>Ke- 
HMfl Bcex aneMeHTOB ycrpoviCTBa. no KoropbiM 
npoxexaeT M3Mep«eMbiM hotok >kmakocxm. 

30 M3o5pa>KeHa (B.nnaHe) na <l>Mr. 8. 

05MOXKW B036y>KAeHM« 6/lOKOB 18-21 M 

o6moxkm MyBCXBMte/ibHbrx KaryujeK 27 m 28 
noAKnjOMeHbi Mepea a/ieKTpuMecKUM coeflMHM- 
xe/ib 40 (cm. <J>Mr. 1) k a/ieKipoHHOMy OnoKy 41 
35 B035y5KAeHMfl M MaMepeHMfl xo/ieSaHMM. ycx- 
poi?icx80 Koxoporo M3o5pa>KeHQ na ipv\r, 9. 
B/iOK 41 coAep^KMX renepaxop 42 CMHycoM- 
Aa/ibHoro CMFHa/ia. bbixoa Koroporp noAK/iio- 
MeH K nepBOMy BxoAy Bx 1 ynpaB/i^ieMoro 
ycMAMxe/in 43 molmhoctm, K BbixoAV ycM/inxe/ifl 
43 noAK/iiOMeHbi 6/iokm B036y>xAeHM« Ko/ie6a- 
HMi?i 18-21. a K BxopOMy BxoAy Bx 2 ycw/iMxe/ifl 
43 noAKAHDMena o6MoxKa HyBCTSMTenbHOM xa- 
TyuJKM 27. BxoA Bx 2 ynpaa/iseMoro ycw/iMxe/isi 
43 MoiMHOCXM flBnaercfl bxoaom o5paTHOM cba- 
3M, M Ha Hero noAaexc« CMman c nosMUMM 
noAAep»<aHMn Kone5aHMi?i. T.e. c no3MUMM, Ha 
KOTopoM noAAep>*<MBaeTC« nocxoflnnbiM oa^h 
M3 napaMexpoB Kone5aHMM ~ b a^hhom c/iy^ae 
CKopocxb Kone6aHMi?i. B paccMaxpuBaeMOM yc- 
Tpoi^CTse noAAepHCMBaeicn hocxojihhom cko- 
pocTb Kon€6aHMi?i no3MUMi?i. na koxopbix 
3aKpen/ieHbi nocxonHHwe MarHMXbi 29 m 31 
(B3aMMOAei?icxBy}OUJiMe c oSmotkom KaxyiuKM 
27). renepaxop 42 m ynpaBnaeMbii?! ycMnnxe/ib 
43 npeACxas/iflex coSom ynpas/iflKJiuMCi rene- 
paxop, xaKMe reHcpaxopw swnycKaioxcJi ce- 
pMi?iHO» M a ASHHOM c/iyHBe MO^xex 6bixb 
Mcno/ib30BaH renepaxop r3-104, EX3.265.019 
TY. 



.9 



1778529 



10 



B coGxaB dnoKB 42 bxoa^t TaK>Ke hopmm- 
pyK)mi/ie 6noKM 44 i/i 45, k BxoAaM. KOTopbix 
noAK/iK)MeHbrcooTBeTCTBeHHO o5motkh HyBCT- 
BUTe/ibHbix KaryiueK 27 n 28, BbixoAw HopMH- 
pyjoiMMx 5iiOKOB 44 m 45 noAK/iiOHeHbi k 
BxoAaM Dtiokob 46 i/i 47 ((jopMnpoBaHMq mm- 
ny/ibCOB, a BwxoAbi 6/iokob 46 m 47 noAK/iiOHe- 
Hbi cooTBercTBeHHo K nepBOMy Bx 1 m BTopowy 
Bx 2 BXOAAM 6yioKa 48, Bwno/iHqraiuero /lorn- 
MecKyK) <t)yHKm/iK) 1/ICK/1K)HAKD114EE l/l/ll/l. 
T.e., Ha BbtxoAe 6noka 48 cuma/i awcoKoro 
ypoBH9 npucyTCTByer ro/ibKO b tom c/iynae, 
ec/iM Ha o5eMx sxoAax 6noKa 48 OAHOBpeMeH- 
HO npucyTCTByer KOM6iiHauMJi CMrna/iOB Bfaico- 
Koro M HMSKoro ypOBHew. 

B/ioKn 44 14 45 oOecneMMBaiOT Ha cbomx 
BbixoAax nocTOJiHHbie no aMn/inxyAe CMrnanb! 
npn M3MeHfliou4vixc5i aMHAMTyAax curHa/ioe na 
BxoAax M Mor/T 6btTb Bbino/iHeHbt, nanpuMep. 
Ha ocHOBe ycTpoMCTBa, cxeMa KOToporo m3o- 
5pd>KeHa na <t)Mr. 10, ui HOCflunero HasBaHne 
"KOMnpeccop". nocneAHi/iw nocrpoeH na ag/im- 
rene Hanpa>KeHHfl. cocTaB/ieHHOM n3 pesncio- 
pa 49 VI noneeoro TpaHaucTopa 50, 
Bbino/iHaK>u4ero<t)yHKi4iiK) nepeMeHHoro.pean- 
CTopa. BbixpA Ae/iMTe/io« coeAHHen c npHMbiM 
BXOAOM onepaMnoHHoro ycn/inTefia 51. a Bbi- 
xoA onepaMMOHHoro ycw/inxe/iJi noAKriJOMeH k 
AereKTopy 52, Koropbivi ^opMnpyei nocToqH- 
HbiM ypoBehb ynpaB/isiKDLuero CMrnana. BbixoA 
AereKTopa 52 noAK/iiOHeH k aaiBopy noueBoro 
TpaH3viCTopa 50. YnpaB/uRHDiAUM cMrna/i Menn- 
ei npoBOAMMOCTb no/ieeoro TpanaMcropa 50. 
npn 3TOM npM B03pacTaHHM aMn/inTyAbi bxoA' 
Horo cnrHa/ia TpanaMCTop 50 orKptiBaercsi 
CM/ibHee, BC/ieACTBwe nero yMeHbiuaeTCfl aMn- 
/iMxyAa CMfHana, nocTynaK)iaero Ha onepaMui- 
OHHbii;'! ycn/iMienb 51 . 

B/)OKi4 46 n 47 <j>opMMpyK3T noc/ieAOsa- 
TenbHOCTM npflMoyro/ibHbix nMny/ibcoB, npw- 
MeM BpeMeHHbie xapaKTepwcTHKn yKaaanHbix 
noc/ieAOBare/ibHocTeM (A/inTe/ibHocib mm- 
ny/ibca. CKBa>KHOCTb) qsfiaiOTCfl <pyHKixuie\A 
ypoBHj? GwrHa/iOB orpaHMMeHWfl mcxoahwx cm- . 
HycoMAa/ibHbJx curHanoB. nocrynaKDUAnx na 
BxoAbJ 6/)OKQB 46 iri 47. B/iOK 46 (47) MO>KeT 

5WTb BbmO/IHGH, HanpWMep. B COOTBeTCIBMH 

CO cxetAOvt. M3o6pa>KeHHOii na 4>nr. 1 1 , m npeA- 
crasAJieT co6oi4 KOMnapaiop, coctorluum m3 
AByx onepauMOHHbix ycunnTe/iew 53 n 54 c 
noporaMM nepeK/iiOHeHMfl -Unop m +Unop. no^ 
CTOflHHbie Hanp«>KeHMfl, aHaneHun Koropbix 
pasHbi yKaaaHHbiM noporaM nepeK/itOMeHviq, 
nociynatOT nepes Ae/ii/ire/ib HanpR>KeHMfl wa. 
BXOAW Bx 2 14 Bx 3. a na bxoa Bx 1 KOMnapa- 
Topa nocTynaeT (c BbixoAa 6/iOKa 46 v\nv\ 47) 
05pa6aTbiBaeMbtM cnHycoMAa/ibHwiJi ci^rHan 
[cm, ipyir, 1 1). ripw 3T0M na Bbixoflax onepaMw- 
OHHux ycM/inre/ieM 53 n 54 (t)opMnpyK)TCfl npa- 
MoyronbHbie i/iMnynbCbi, npucyrcTByiOLUMe b 



MOMeHT npOXO>KAeHMfl npOAO/l>KV1Te/lbHOI?l 

no/iysonHbi cnHyconAa^tHoro cuma/ia na bw- 
xoAS ycM/iMTe/ifl 53, a b mombht npoxoicAeHMfl 
oipMUiaTeAbHOi?! nonyBO/iHbi - na BbixoAe yen* 

5 /imena 54. YKaaanHbie npflMoyro/ibHwe mm- 
ny/TbCbi npucyrcTByfOT TO/ibKO b TeneHMe 
BpeMeHi/i, KOFAa SHaHeHiiJi noAyBO/iHw cMHyco- 
MAaAbHoro cwrHana npeBwiuaroT SHaneHUJi no- 
poroB nepeKniOMeHMq -Unop m Unop. 

10 CDopMutpyeMbie onepauMOHHUMw ycw/iMTe/ifl- 
MM 53 M 54 noc/ieAOBate/ibHOCTM nMny/ibcoB 
nocrynaioT cooTseTCTBeHHO na bxcaw Bx 1 m 
Bx 2 6/iOKa 56, Bwno/iHflioiuero /lornHecKyK) 
c|>yHKi4MKD l/l~HE, B peay/ibTare Hero na BbixoAe 

15 5/ioKa 56 npucyrcTByer noc/ieAOBaTe/ibHOCTb 
npflMoyronbHbix PAHonoiiflpHbix nMny/ibcoB 
yABoeHHOiTi (no cpaBHeHM»o co exoAaMn BAxI 
n Bx 2 6/iOKa 56) HacTOTbi c/ieAosaHMPi. Curna- 
nw c 5/iOKa 48 nocTynajOT na IK-rpiirrep 57 co 

20 crpyKTypoPi "MacTep-noMOLAHHK " (MWKpocxe- 
Ma K155TB 1) m fl,anee na bxoa 6noKa 58 n3Me- 

peHMfl A^HTe/lbHOCTM MMOy/lbCOB. 

CneAyei oTMeTuxb. mxo na <t>vir, 13 pa5oxa 
6/10K0B 46 M 47 M/inracxpupyexcfl 4)parMeHxa- 

25. MM <t)Mr. 13a M 13r. npn sxom na <t>Mr. 13b 
ycnoBHO M3o6pa>!ceHO AeTeKxupoBaHwe cwHy- 
conAanbHoro cvirHana, o Ana kg yKaaaib na <t)nr. 
9. PAe M3o5pa>KeH 5noK 41, lOHKy, b Koxopovi 
CMrna/i WMeex (t)0pMy, cooxBecxByjoujiyio <|>Mr. 

3Q 1 3b, HeBOSMOxHO, xaK kbk BHyxpn onepauMOH- " 
Hbix ycM/iMxe/iefi 53 m 54 ocymecxBHRexcn 
HecKO/ibKO onepauMM HaA cur nana mm, BcneA' 
cxBMe Hero cMrna/ibi na nx BXOAax cooxsexcx- 
eyhor <t>i/ir. 136. a-cnrHa/ibi na mx BbixoAax - 

25 (pv\r. 13r. 

3aflB/i«eMoe ycxpowcxso paOoxaex cneAy- 
loiMi/tM o6pa30M. 

BnoKM 18. 19 M 20, 21 B036y>KAafOx Kone- 
6aHMfl narpySKOB 16 n 17 BOKpyr ocm M~M 

40 (^n*"' 1) c nacxoxoM, cooxsexcxByjoiAePi nacxoxe 
curKayia, 4>opMMpyeMpro renepaxopoM 42. 
npM 3X0M, BcneACXBwe nepeceMeHWJi MarHni- 
HbiMw no/iflMvi MaxHuxHbix CMCxeM 29. 31 M 30, 
32 ceKUMw o6moxok cooxBexcxBenHO nyBCXBH- 
Te/ibHbix KaxyujeK 27 m 28 (cm. <p\Af. 5, 6, 7), b 
nocneAHMx wHAyunpyexcn 3JiC. o6ecneHMBa- 
KDLuap nocxynaK5U4ne na bxoa Bx 2 6/iOKa 43 n 
Ha BxoAbi 6/iOKOB 44 m 45 cwrHa/iOB cwHycon- 

Aa/lbHOM <t>OpMbl. 

RpM oxcyxcxBMn pacxoAa O n3Mep«eMoPi 
cpeAbL 3anonHfliou4eM naxpy6Ki/i 16 n 17, (pa- 
30BbiM cABwr A^Me>KAy CMrna/iaMn U?7 m U28» 
<t)opMMpyeMb!MM B o6MoxKax KaxyijjeK 27 vi 28, 
paseH Hy/iKD (A^^ 0) (cm. <p\Ar. 13a). flpn sxom 
g cwrHa/ibi. npucyxcxByiOLUMe na BwxoAax Hop- 
Mnpyraiunx SiiOKOB 44 m 45. M3o6pa>KeHbi na 
<t)Mr. 136. npM npoxo>KAeHi/!M Mepes 5/iOKii 46 
M 47 HopMMpoB^HHbie no aMH/iMxyAe cwrHa/ibi 
(i/iMe>OLuvie 83ai^MHbiM 4>a30BbfPi CAsi^r A<p^ 0) 
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cpaBHUBaKDTCJi Ha KOMnapaxopax c noporaMn 
orpaHWMeHnq 4 Unop-ie u + Unop47 (3Ta onepa- 
n3o5pa>KeHa hb <}>Mr. 13b. nptmew orpnua- 
re/ibHan no/iyBO/iHa curHa/iOB M3o5pa)KeHa 
4eTeKTMpoBaHHo«)M o6pa5aTbiBaiOTcn Ha 6no- 
Kax 56 norwMecKOM onepaunnH-HE (cm. <t>nr. 
11), B peaynbTare nero curHa/ibi na Bbixo^ax 
6/iOKOB 46 M 47 cooTBeTCTByioT ocuwn/iorpaM- 
MaM <t)Mr. 13r m c|)iir. 13a. Hpw stOm npnMo- 
yro/ibHbie nMny/ibcw noc/ieAOBare/ibHOCTM na 
BbixoAe 6/ioKa 46 6o/iee LUnpoKne, hcm mm- 
ny/ibCbi nocneAOBaxe/ibHocTM Ha BbixoAe 6/io- 
Ka 47. a nepeAHwe i/i saAHwe <^poHTW 
MMny/ibcoB noc/ieAOBare/ibHocTM U^e pas- 
HovAa/ieHbi cooTBejCTBeHHo ot nepeAHnx m 
saAHnx <t)poHTOB iiMny;ibcoB noc/ieAOBaienb- 
HOCTM U47. T.e. A ti = At2. 06e noc/ieAOBaje/ib- 
HOCTi/j MMnynbco% U46 m U47 nocrynaiOT 
cooTBercTBeHHo Ha bxoaw BxI m Bx2 6/ioKa 
48 B pesynbTdre Bbmo/iHeHM^ noriiHecKOM 
onepauviM MCK/IKDHAKDIHEE I/I/IH. na Bbixo- 
Ae 5/iOKa 48 npucyTCTByer noc/ieAOBajeyib- 
HOCTb MMny/ibcoB U48 (cm. 4)Mr. 13e), b 
KOTopoM Bce MMnyyibCbi mmsiot paBHyio npo- 
T«>KeH HOCTb BO BpeMeHM (A t A ti = A t2). a 
BpeM« naysbi MexAy wMnynbcaMM aaBUCwT ot 

Bbl5opa 3HaMeHMn Unop46 H Unop47 M MO>KeT 

6wTb. B 4acTHocTn, Bbi6paHHbtM pasHbiM no 
SHaneHMK) BpeMGHn npoTfljKeHHocTn MMny/ib- 
o'a. 

npM Ha/iMHMH pacxoAa Q nsMepqeMOM 
cpeAbi noc/ieAHaq npoTeKacT nepea ycTpoi?iCT- 
BQ no KaHa/iaM. CM/ib<}>OHaM m naTpy5KaM b 

COOTBeTCTBMM CO CXeMOI4. MSOSpa^KeHHOM Ha 

(p.iAr, 8. Bo35y>KAeHne npoTMBO(t)a3Hbix Ko/ie- 
5aHMw naTpy5K0B 16 n 17 OTHOCMTe/ibHO ocm 
M-M (hto o5ecneMM8aeTC« noAaHeM CMH({)a3- 

HblX TOKOB &05m0TKM 5/10K09 18 \A 19. 20 M 21) 

M OAHOBpeMeHHoe Ha/iMHue pacxoAa Q n3Me- 
pjieMoiTi cpeAbi BbisbieaiOT noflB/ienne acmct- 
ByioiMero Ha nsMepfleMyjo cpeAy (>KMAKOCTb) 
ycKopeHMfl Kopnonnca, HanpaBnenne abmct- 
BMH KOToporo wsMeHqexcn c nacTOToii B035y>K~ 
Aaiomux- Ko/ie6aHMPi fi^ (cm. (pt^r, 12a), a (pa^a 

CABUHyTa OTHOCMTe/lbHO B035y^AaK)LUl4X KO- 

.Te5aHnCi Ha yron 90°. Hpn stom naTpy5KM 
16 m 17 Kone6/iioTC5i OTHocnTe/ibHo cooTseTCT- 
BeHHD ocew L-L n F-F (cm. ct>i/ir. 1) c yrnoBOM 
CKopocTh»oc/>K (cm, (|>nr 12a). XapaKTep A8n>Ke- 
HMfl naTpy6KOB paccMOTpuM na npuMepe abm- 
xeHWfl naTpy5Ka 16, ^lonycTWM. hto noA 
AewcTBueM B03Gy>KAaK)Luetiicii/iw naTpyfioK 16 
OTKnoHnncfl b HeKofopoe Kpawnee no/»p>KeHne 
(cm. (pu\r. 12a) na yro/i a m sannMaeT nono>Ke- , 
Hue, o5o3HaHeHHoe 16'. Flpw BpatueHnn nax- 
py5Ka 16 BOKpyr ocm M-M b HanpaB/ieHMii, 
o6o3HaHeHHOM Ha <|)Mr. 12a cjpenKOw K. tohkw 
D \A E. npMHaA/ie>Kau;Me naTpySKy 16, nepeMe- 



LUaK)Tcn no OKpy>KHocTM G m, OAHoapeMeHHO, 
BC/ieACTBue noyiB/ieHMJi ycKopeHwa Kopno/in- 
ca, TOHKa D riepeMeiAaeTCfl no OKpy>KHocTM Ri. 
a TOHKa E - no OKpy>KHocTn R2. Hpn stom, ec/in 
5 yc/ioBHo saMGHMTb CMny Kopno/iwca nocTOAH- 

HOt^ 3KBMBa/ieHTHOM CM/IOl)^, dHdMeHMe KOTOpoP! 
paBHO aMH/IMTVAHOMy 3HaHeHMHD ci^/iw KopMo- 
AMCa, M OAHOBpeMeHHO MCK/lfOHHTb B035y>KAa- 

K3U4Me Ko/ieSaHMJi, to no/io>KeHMe naTpy6Ka 16 
10 cooTeeTCTBOBa/10 6bi OTK/ioHeHMK) Ha yro/i /9, 
oSosHaneHHOMy na (pw .12a no3MuviePi 16'\ 
TaKMM o6pa30M, oseaiiAHO, mto tomkm D m E 
ynacTByioT b c/io>khom ABM^KeHnw b Aayx n/io- 
ckoct5?x, npMMeM: 
15 - /iMHetiHbie CKopccTM ToneK D M E b n/io- 

CKOCTM OKpy>KHOCTM G 06yC/IOByTeHbl B035y>K- 

AenneM naTpy5Ka 16 6noKaMM 18 m 19 m 
o6o3HaHeHbi na <pi/\r. 126 \a ^m, 12b cooTseT- 
CTBeHHo Vbd m Vbe: 
20 ~ nnHetiHbie CKopocTM tohck D n E b n/io- 

CKOCTaxCOOTBeTCTBeHHO0Kpy>KH0CTeM Ri M R2 

o6yc/ipB/ieHbi.3<t^<l)eKTOM Kopno/iMca m o6o3Ha- 
HBHbi na <|)Mr; 126 m <t)i/ir. 12b Vko m Vke: 

- c/ioxeHne /iMHeviHbix cKopocTeM ABM>Ke- 
25 HM« TOHeK D n E (c yneTOM Toro o6cTOflTe/ibCT- 
Ba, HTO CKOpGcm ToneK D m E b h/iockocth 

OKpyjKHOCTM G HaXOA«TC51 B H pOTMBO<t>a3e) 

OTo6pa>KeHo na <J>nr, 126 m <f)Mr, 12b (cooTseT- 
CTBGHHO Vbd + Vko m Vbe + Vke) m noKasbmaeT, 
30 HTO Me>KAy no/iHbiMw ckopoctamu tohbk D m E 
cyLuecTsyeT cabut no <pa3e A(p, npuneM bb/im- 
HMHa Vbe + Vke onepe>KaeT no <t)a3e Be/iwHWHy 
Vbe, a -Be/iMHuna Vbd + Vkd OTCTaeT no (^aae 

OT BB/lMHUHbl VbD. 

PaCCMOTpMM. KaK SaBMCMT <l)a30BblM CABMF 

Aip OT aMH/inTyAHoro SHaneHUfl se/iMHUHbi 
VkA. T.e. KaK 3aBMCHT (I)a30Bbll4 CABWr OT 3Ha- 

HeHi45^ pacxoAa Q, nocKO/ibKy nsBecTHO. hto 
CM/ia. AetiCTByfOLnaa na naTpy6oK 16, npq- 
MO nponopuMOHa/ibHa pacxoAy Q M3Mep«e- 
MOM cpeAbi, a c/iaAOBaTe/ibHO. npsMo 
nponopMnoHa/ibHu 3HaHeHnio pacxoAa Q aM- 
nwTyAHbie SHaHeHun OTk/iOHeHnj?. CKopocTn 
nepeMeiAennq n ycKopcHnq naTpyOna 16 npn 
ero Ko/ie5aTe/ibHOM ABuxenun OTHocnTe/ibHo 
ocM L'L noA AewcTBueM cn/ibi. 8bi3aaHH0i?i acj)- 
(peKTOM KopHO/inca (TopcutOHHbie s/ieMeHTw 
11-14 (cM. cf>Mr. 1) MMeioT yiwHeCiHbie xapaKTe- 

PUCTHKH XeCTKOCTw). 

3aK0H HSMeHBHWfl Be/IMHMHW Vs M0>KH0 

san^caTb cneAyJomMM o5pa30M: 

Vs Vba* sin y?, 
TAG Vba ~ aMn/iwTyAHoe aHaneHne CKOpocTM 

A8M>KeHH« TOHeK D M E npl4 MX ABMXCeHMM HO 
OKpy^KHOCTM G: 

^ - apryweHT. xapaKTepusyKJiUvitfl (pa^y 
K0/ie5aH;ii?i cMCTeMbi. 
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3aKOH M3MeHeHMfl BeilMMMHbl Vb MO>KeT 

6biTb sant^caH cnenyiOiixuifA o6pa30M: 
Vk = Vka • cos <p, 

rne Vka - aMn/inryAHoe SHaneHne CKopocrevi 
flBM>KeHM5i ToneK D M E npu mx ABMxeHMM no 

OKpyXHOCTflM Rl M R2; 
<P~ CM. Bbltue. 

3aKOHbi MSMCHeHMJi Be/iMMMH Vbe + Vke m 
Vbd + Vkd MoryT 6biTb sankiCdHbi c/ieAyiouuiiM 
o5pa30M: 

Vbe + Vke = Vba • sin ^+ Vka- cos<p (1) 

Vbd + Vkd = -Vba * sin ^ + Vka • cos^ . (2) 

HTo5bi onpefle/iMTb. KaK coothocatcw <pa- 
3bi Be/inHMH, xapaKTepn3yK)U4Mxcfl Bbipa>KeHM- 
flMM (1) n (2). c <i>a3ou\ B036y>KAa»ou4iix 
Ko/ie6aHLii?i VB/onpeAe/ii4M <t)a3bi aKcrpewa/ib- 
Mbix TOMeK Bbipa>KeHi/it4 (1) \A (2), A/ifl Mero onpe- 
Ae/iuM npoM3BOAHb{e aaeMCiiMocTeM (1) w (2) m 
npupasHReM mx k Hy/iK) 

(Vbe + VKEj= Vba - cos v?- VKA - sin <p (3) 

(Vbd + Vkd)= -Vba . cos ^ - Vka* sln^p (4) 

Vba- cos ^ -Vka- sin ^-0 (5) 

-Vba'Cos^- Vka'SIh v?- 0 (6) 

OnpeAennM. npu KaKux aHaneHUflx ^bw- 
no/iH«iOTC« paseHCTBa (5) m (6), 



Vba _ sin <p _ 



Vka 



-Vba ^ 
Vka 



COS <p 
sin <p 



(p-i = arctgi 



(pi-- arctg2 



COS tp 

Vba 
Vka 

Vba 



tg2y> 



Vka 



(7) 



(8) 



(9) 



(10) 



AHa/1143 ocLJii4/i/iorpaMM noKasbmaer (cm. 
€t)Mr. 126 M <|)Mr. 12bX mto aMn/iMxyAHwe aHane- 
HMfl (3KCTpeMa/ibHbie tomkm) saencMMOCTn (1) m 
(2) MMe»OT 8 Tex MHiepBa/iax ocm aGcuwcc, tab 
ct)yHKMnn ± Vba sin (p m Vkacos ^ nMeiOT 
oAMHaKOBbie 3HaKM, CneAOBare/ibHo, mc- 
c/ieAOsaTb xapaxrep wsMeHeHMfi aasMCi/iMO- 
CTeti (9) n (10) c/ieAyex TonbKo b nHTepea/iax 
oci/1 a5cuMCc. TAe 4)yHKUMM ± Vba* sin (pvi 
Vka-cos ^MeiOT OAHHaKOsbie 3HaKn. nocKO/ib- 
Ky <j>yHKiJiMM, M3o5pa>KeHHbie Ha <j)Mr. 126 w 



<|)Mr, 12b, nept/JOAMHecKMe, to ue/iecooOpasHo 
paccMOTpeTb MHTepBa/ibi naMeHeHUfl apry- 
MeHTa OT - jr AO + jr. 

B MHTepBa/ie3HaMeHtiC)apryMeHT3*jr 

5 -n 12 aKCTpeMa/ibHbie tomkm <^yHKui/ii4 (2) ot- 
cyTCTByioT. a (jjyHKuwa (1) MMeeT SKCxpeMa/ib- 
HyK> TOHKy. Hpn CTpeM/ieHMM Be/iMHMHbi Vka k 
Hy/iio (mto cooTBeTCTByex OTcyTCTBuio pacxoAd 
Q M3MepfleMOM cpeAbi) SHaHeHwe OTHotueHun 
10 (7) crpeMMTCfl K 6ecKOHeHHocTii, npu stom 4)3-' 
33 ^1 (cm. 4)Mr. 12r) cTpewMTCJi k SHaneHMK) - 
71 12 (T.e. KpMBa« Vbe + Vke cTpeMHTcn sa- 
H5iTb no/io>KeHiie KpMsot* Vbe). flpn Boapa- 
craHMM Be/iMMMHw Vka mto cooTseTCTByeT 
15 yBeAMHeHMK) pacxoAa Q MSMepjieMoCi cpeAw. 
3HaMeHMe OTHOUieHUfl (7) crpeMHTCfl k Hy;i»o. 
npM 3TOM (}>a3a^i (cm. 4)Mr, 12r) crpeMnrcfl k 
3HaMeHMK>-7r,T.e. BospacTaer (t)a30Bbii^ CABwr 
A^i Me>KAy KpMBbiMw Vbe + Vke m kpmbop* Vbe 
(cm. (})Mr. 125). 

B MHTepea/ie - n 12 0 SKCxpeManb- 

Hbie TOMKM 4)yHKL4MI/l (1) OTCyTCTByK)T, d (j>yHK- 

(2) MMeeT 3KCTpeMa/ibHyK> TOMKy. flpw 
CTpeM/ieHMM se/iMMUHw Vka K Hy;iK5 aHane* 
Hwe OTHOLueHMfl (8) crpeMMTCfl k MWHyc 6ec- 
KOHeMHOCTti, npu 3T0M (t>a3a ipi (cm. cf)nr. 
12r)cTpeMtiTCH k SHaMeHwio - jr/2 (t.c, kpm- 
Ba« Vbd + Vkd ctpeMMHTCfl aanjiTb no/ioKe- 
HueKpwBOM Vbd). ripw BoapacTaHwn Be/inMUHbi 
Vka SHaMGHMe OTHoiueHMPi (8) CTpeMi/ircfl k Hy- 
/ito(HO no orpnuaTe/ibHOM BeTsu aScuncc), npi/i 
3T0M <t)a3a ipi (cm. (l)Mr. 12r) ctpeMMTca k SHa- 
HBHMK) Hy/ifl, T.e. BospacTaeT 4>a30Bbii:^ CAsur 
ts.ipi Me>KAy KpuBbiMM Vbd + Vkd m kpmboiJ^ Vbd 
(cm. 4)Mr. 12b). 

B MHTepea/ie 3HaMeHHM apryMeHTa 0... 
n 12 3KCTpeMa/]bHbie tomkm 4)yHKUMM (2) OTCyT^ 
CTsyraT. a <l>yHKUM« (1) nMeeT sxcTpeMa/ibHyfo 
TOMKy. ripw CTpeM/ieHMM Be/iMMMHbi Vka K HynK> 
3HaMeHMe OTHOLueHi/in (7) cTpeMnxcfi k BecKO- 
HeMHOCTn, npu 3TOM 3HaHeHMe <})a3bi (p\ (cm. 
(j>Mr. I2r) CTpeMMTCfl k SHaMeHHK) n 12. ilpw - 
BospacTaHMM BenwMMHbi Vka aHaneHtie otho- 
LueHMfl (7) CTpcMWTCfl K Hy;iK) (cm. cj>iir. 12r). 
npu 3T0M 3HaMeHMe 4)a3bi (p\ cipeMHTCfl k Hy- 
/iK), T.e. BOspacTaeT 4)a30BbiM cabut A^i Me>K- 
Ay KpuBoci Vbe + Vke m kpmbom Vbe (cm. (|>Mr. 
126). B nHTepB.a/ie 3HaMeHMi?i apryMeHTa /2... 
71 SKCTpeMa/ibHbie tomkh 4>yHKi4mi (1) OTcyrcT- 
ByK)T, a (fjyHKunfl (2) umbbt SKCTpeMa/ibHyK) 
TOMKy, ilpn CTpeM/ieHMn Be/iMMMHbi Vka k nyyiio 
3HaMeHne OTHoajeHns (8) CTpeMi/iTCfl k MWHyc 
6ecKOHeMHocTM. npu 3tom 3HaMeHMe 4>a3bi <pi 
(cm. <t5nr., 12r) CTpewnTCJi k SHaneHHK) jr/2. 
ripn BoapacTaHMM Be/innnHbi Vka SHaneHne ot- 
H0LueHM« (8) CTpeMMTCfl K Hy/iio. HO no OTpMMa- 
Te/ibHOi?i BBTBH ocw aOcuMCC, a aHaweHne 4)a3bi 
ipi CTpeMMTCfl K aHaMCHMIO jr(cM. 4>Mr. 12b). 
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AHa/in3 rpacJ^HKOB, npuBeAennbix Ha . 
125 n 12b, noKasbiaaeT, mto KpMBa« Vbo + Vkd 
c BoapacraHneM 3HaHeHi4fl Vka CMeiuaexcn 
BOpaso OTHOCMTenbHO iicxoAHoCi KpwBOM Vbd. 
3 KpuBaa Vbe Vke c BOspacraHneM sHaHeHiifl 
Vka CMeLuaercs B/ieso OTHocMie/ibHo Kpi^sow 
Vbe. HocKo/ibKy wcxoAHbie Kpnewe Vbd m Vbe 
CMeuueHbi OTHOCMTenbHO APyr APya na yro/i, 
paBHbiM TT, TO <|)a3oebiM CABMr A(p Me>KAy Kpn- 
BbiMM Vbd + VkD h Vbe ^ Vke noc/ie yc/iOBHOw 

MHBepCMM OAHOe% M3 KpUBblX paBGH 

= A^i + A<pz , 

Ha ocHOBaHMn Bbiiijei/i3/io>KeKHoro c/ieAy" 
er, MTO npn HanpaB/ieHnw TeMeHun >kmakow 
cpeAb!. o6o3HaMeHHOM CTpe/iKOii Q na ct^nr. 1, 
M Ha/ii/!HMM B036y>KAK)mMX Ko/ie6aHMC^ naT- 
py5KM 16 n 17 K0/ie6/iK)Tca TaKUM oSpasoM. 
MTO nx MacTM, Ha KOTopbix 3aKpen/ieHbi MarnnT- 
Hbie CMCTeMbi 30 m 32. onepe>KaK)T no <pa3e 
MacTM, Ha KOTopbix saKpen/ieHbi MarnnTHbie 
CMCTeMbi 29 M 31, TaKMM o6pa30M, c o6motok 
MyBCTBMTe/ibHbix KaTyujeK 27 m 28 na bxdaw 
6/ioKOB 44 M 45 nocTynaHDT cwrHayibi U27 n U28, 
M3o5pa>KeHHbie na 4>wr. 14a. Cnejxyej OTMe- 
TMTb, mto TpyAHO npaKTMHecKM o6ecneMMTb 

MAeHTMMHOCTb XapaKTCpMCTHK AaTHMKOB CKO" 

pocTi/t, o6pa30BaHHbix MarnnTHbiMn cucTeMa- 
Mi4 29, 31 n 30. 32 cooTBeTCTBen ho c 
HyscTBMTevibHbiMii KaryiuKaMM 27 ia 28, BC/ieA" 
CTBue Hero pea/ibHwe cwrna/ibi CKopocTw c kb- 
TyiueK 27 m 28 necKonbKO OT/ii/mafOTcn no 
aMn/iMTyAe, mto h nsoSpaxeHO na ct^nr. 14a 
(13a). BnoKM 44 m 45 ocyiMecTB^ififOT HopMnpo- 
Banne ci/irHa/ioe no aMn/iHry^e, ho He usMeHs- 
K)T MX (^jasoBbie cooTHOLueHna (cm. 4)Mr. 146). 
ripw npoxo>KAeHi/ii/i napes 6/iokh 46 m 47 nop- 
MwpoBaHHbie no aMn/inTyAe curHa/ibi (nMca^ne 
BsawMHbm <})a30Bbm cabut T^dj cpaBHUBa- 
iOTC« na KOMnapaTopax c noporaMw orpannHe- 
H\As\ ± Unop46 M ± Unop47 (sra onepaqMa 
M3o6pa>KeHa Ha<p\Ar, 14b, npwMeM OTpwua- 
Te/ibHbJe no/iyBo/iHbi curna/iOB i43o5pa>KeHbi 
ASTeKTupoBaNHbiMM) M o6pa5aTbi BaiOTCJ? na 
6/iOKax 56 norwHecKoCi onepaunw 14-HE (cm. 
<J>nr. 1 1), B pesy/ibTaTe nero curna/iw na bwxo- 
Aax 6n0K0B 46 m 47 cooTseTCTsyjOT ocuw/ino- 
rpaMMaM 4>Mr, 14r m 14a. 

npM 3T0M np>4MoyronbH bie WMnyyibCbt 
noc/ieAOBaTe/ibhocTn na BbixoAe 5/iokob 46 
6o/iee ujupOKue. mcm nMny/ibcw nocneAOsa- 
xe/ibHOCTn Ha sbixoAe 5/ioKa 47. nepeAHne v\ 
aaAHne ctjpoHTbi nMny/ibcoB U47 HepaBHoyAa- 
/iGHbi OT cooTBeTCTBeHHO nepeAHwx M saAHMx 
(JjpoHTOB MMny/ibCOB U46. T.e. Atl At2 . Ho- 
cneAOBaTe/ibHOCTi/i wMny/ibCoe U46 ^ U47 no- 
CTyna»OT cooTBecTseHHO Ha-sxoAbi Bx 1 n Bx 
2 6/tOKa 48, m b pesy/ibTaTe Bbino/iHeHM9 norui-. 



MecKOM onepauv^M MCK/IKDHAHDIHEE M/IH na 
BbixoA© 6/ioKa 48 (cm. (jjur. 14e) npucyxcTeyeT 
nocAieAOBaTe/TbHOCTb HMny/ibcoB U48, 9 koto- 
poM i/iMeeT MecTO noc/ieAosaTenbHoe MepoAO^ 

5 Banwe pasHOiiinpoKMx nMny/ibcoB, npwMeM 
M3MeHeHwe uinpuHbi i/iMny/ibcoB (no cpaBHe- 
HviK)c noc/jeAOBaTenbHocTbio. M3o5pa>KeHHOM 
Ha <t>Mr. 13e) nponopuiiOHa/ibHO (|>d30B0My 
CABMry A^, a, c/ieAosaTe/ibHo, aHdHeHMio pac' 

10 xoAa Q. 

HH(t)opMauM5i. nocTynaiOLuan c BbixoAa 
6noKa 48, MoxeT SbiTb o6pa6oTaHa c no- 
MOiubK) pa3/iMMHWx cpeACTB, HanpMMep c no- 
M0U4bK) IK-Tpurrepa (6/ipK 57) co CTpyKTypofi 

15 "MacTep-noMOiAHMK" (MUKpocxeMa K155TB1), 

KOTOpasi BK/IK)MeHa B COOTSeTCTBUll cocxeMoCi, 

ii3o6pa>KeHHOM Ha <j)i/ir. 16. m cpaSaxbiBaeT na 
nepeAHne (|>poHTbf MMny/ibcoB nociieAOBa- 

Te/ibHOCTi/i, nocTynaiOLueM na ee bxoa- B/iok 57 
20 (cm. (piAv. 15) <f)opMMpyeT na cbocm BbixoAe 
wMpy/ibC, A^nTe/ibHocTb KOToporo pasna cyM- 
Me A/iwTenbHOCTM wMny/ibca m A^MxenbHOCTn 
naysbi: 

25 T^i=T2 + T3, 

Tjf2==T2 + T5. 

TaKMM o6pa30M, b noc/ieAoeaTe/ibHOCTn 
30 nMnyribCOB, nocTynatoiunx na bxoa 5noKa 57, 
npM coxpaneHnn Hen3MeHHbtM BpeMenw T\ 
. (cm. (J>Mr. 13e, 14e. 15). speMn m. c/ieAoaa- 
TenbHO, AT. cooTBeTCTByKDmee A/»HTe/ibHOCTM 
MMnynbca na BbixoA© 5/iOKa 57, naMeHJieTCfl 
35 nponopuMOHa/ibHo SHaHeHwio pacxoAa Q >kma" 
KOM cpeAbi. l/lsMepenwe A/iwTe/TbHocTn mm- 
ny/ibcoB ocy LMecTB/i«eT 6/iok 58. 
BbinonneHHwi?!, nanpuMep. na ocHOse cepwi?!- 
Horo M3MepMTena A^^TenbHOCTw wMnynbcoa. 
40 (nacTOTOMep a/ieKTpOHHO-CMeTHbiM H3234A). 

K npenMyiAecTBaM sanB/ieHHoro ycTpofi- 
CTBa c/ieAyeT OTHecTw: 

OTcyTCTSwe b naTpy6Kax Hanpfl>KeHMfl m3- 
rw6a, MTO o5ecneMHBaeTCfl CMCTeMOM topcmoh- 
45 Hbix a/ieMeHTOB. oSecneMMBatoiunx yr/ioBbie 
nepeMeiueHMfl naxpySKOB b Asyx opTorona/ib- 
Hwx n/iocKOCTflx. M 3nacTMHHbiMM repMeTMMe- 

CKMMM y3/iaMM, KOTOpwe COeAMH«K)T KOHUbi 

naTpy6K-oB c Kana/iaMn. Bbino/iHenHbiMn b pa- 
50 Me. yKa3aHHoe cbomctbo noBbiujaeT HaAe>K- 
HOCTb M 6e3onacHocTb pa6oTbi ycTpoMCTsa; 

B03M0>KH0CTb McnoAbsoBaxb naTpySKM 
/iio6oi^ B ceneHMM <]>opMbi, mto, HanpMMep, npw 
MCnonb30BaHt4M naTpyOKOB npsMoyro/ibHOvi b 
55 ceMeHMM <t)opMbi ynpomaeT KpenneHwe MyecT- 
Bi/iTe/ibHbix 3/ieMeHTOB K ndTpy6KaM. r.e. no- 
Bbiujaer rexHO/iorMMHOCTb ycxpoftCTBa; 

B03M0>KH0CTb MCnO/lb30BdHMn Jin9{ IA3TO- 

TOBneHMfl naTpy5KOB ToncTocTeHHbix Tpy6. tqk 
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KaK B 3aflB/i5ieMOM ycrpoMCTBe naTpySKn ne 
fl8/i«»OTCfl ynpyrnMn sneMeHraMn. mto nosy- 
maer Ha/^e^KnoGib m TexHQ/iornMHocTb ycTpoi?i- 
CTBa, a TaKMe CHUjKaer CTowMocTb 
ycTpoi?ictBa; 

B03M0>KH0CTbCHM>KeHMn >KeCTKOCTM KO/ie- 

OarenbHoi?! cucTeMw naTpyGKOB nyreM nsMe- 

HeHHJ? >KeCTKOCTH BTOpblX TOpCMOHHblX 

s/ieMeHTOB, HTo no3BOjrineT yMenbujuTb ra6a- 
puTbi ycTpoPiCTBa, raK KaK Hexpeeyer a/ia yse- 

/IMMeHMfl HyBCTBMTe/lbHOCTM yBe/IMMMBaTb 

/iMKei^tHbie pasMepb! naxpyBKOB. 

OopMy/ia MsoepeTeHMfl 

VCTpOftCTBO A/151 MSMepeHMfl MaCCOBOPO 

pacxoAa >KHAK0CTM, coAepxaiMee ocHOBaHne, 
TpySnaTbiM BM&paiop b BHAe AByx pacnono- 

XeHHblX CMMMexpUHHO B OAHOfi n/lOCKOCTM 

i43orHyTbix narpyeKOB c ya/iaMn noABOAa w 
OTBOAa noTOKa >kmakoctm m aneKTpoHHbrw 
5/iOK M3MepeHMM n B036y>KAeHMfl K0iie6a- 

HMM, OT/lMMa»OLUeeC TeM, HTO. c ue/ibK) 

noBbiLueHMfl HaAexHocTM n 6e3onacHocTi/i b 
pa6oTe ycTpoMCTBa, b hcm rpyenaTbit^ BuGpa- 

TOP BbinO/lHeH [-o6pa3H0C^ <|)OpMbl M ocHOsa- 
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Hue ~ B BHAe paMbi, b cieHKax KOTopoC^ no 
nepuMerpy BunoAHeH KaHa/i, a cuMMerpuMHo 
OTHOCMTenbHonpoAO/ibHoftocM pacno/ioKeHbi 
ABe no/iKM c OKHaMM, wepes Kdropwe nponyiue- 
Hw naTpy6Kn [-o6pa3Horo Bn^paropa, kohmw 
KOTopbix coeAi^HeHbi c KBHa/ioM ocHoeaHnq 
nocpeACTBOM BseAeHHbix a/iacTimHbix. repMe- 
TMHHbix ya/lOB, a nepneHAHKy/iqpHO KOHuaM 
naTpy6KOB BseAeHbi KpoHLUTewHw c ropcuoH- 
HbiMM 3/ieMeHTaMM, OAHM M3 KOTopbix 3aKpen- 
/leHbi B cpeAHeM nacTn KpoHuireMHOB u 

CBJiaaHbl C COOTBeTCTByiOlUMMM nO/lKaMM OCHO- 
BaHMfl C B03MO>KHOCTblO nOBOpOTa KpOHIiJTe(%- 

Ha B nnocKocTii, nepneHAHKy/ia pHofi 
npoAO/ibHOM nnocKOCTii kohuob naxpyOKOB 
BuGparopa, a sropbie Bbmo/iHeHu 2-o6pa3Hofi 
<|)opMbi, nonapHO crpynnnpoRaHu m oahmmm 
CBOMMM KOHuaMM xecTKo 3aKpen/ieHbi Ha 
KpoHiuTef^Hax. a APyrnMn - Ha KOHuax narpyS- 
KOB c AByx ero npoTHBono/ioxHbix ciopoH. 
npMMGM cpeAHne nacTn Z-o6pa3Hbix TopcwOH- 
Hbix 3/ieMeHTOB pacno/io>KeHbi s nepeKpeu4M- 
BaK)tm4xc« n/iocKOCTflx c oeecneneHneM 

B03M0XH0CTM HOBOpOTa KOHUOB natpyOKOB B 

n/iocKocTM, nepneHAMKy/iflpHOM npOAO/ibhOM 

OCM KpOHUJTei^Ha, 




0ue,2 



1778529 




1778529 




1778529 




,^7 



VwW ^ 



Tf 



V 



f1 





1 - 1 




1 

1 







Bxo3 



67 



R 


r 




J 






e 




a 








5 








.f6 



PeflaKTop'A.Bep 



CocTaBMTe/ib fX,3av\ixeB 
TexpeA M.MopreHTa/i 



KoppeKTopi OTycTM 



3aKa3 4182 TMpa>K rioAnncHoe 

BHI/il/inU focyAapcTBeHHoro KOMHTera no M3o6peTeHMflM w otkpwtmam npw TKHT CCCP 
11 3035, MocKsa, >K-35, PayujCKa^ Ha6., 4/,5 
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